
"-----" Learning Targets:
• Solve quadratic equations by factoring.
• Interpret solutions of a quadratic equation.
• Create quadratic equations from solutions.

SUGGESTED LEARNING STRATEGIES: Marking the Text,
Paraphrasing, Think-Pair-Share, Crea~e R~prese~t:tions, Quickwrite

To solve a quadratic equation ax' + bx + c = 0 by factoring, the equation
must be in factored form to use the Zero Product Property.

Example A
Solve ~ + 5x - 14 = 0 by factoring.

Original equation ~ + 5x - 14 = 0

(x + 7)(x - 2) = 0Factor the left side.Step 1:

Step 2:

Step 3:

Apply the Zero Product Property. x + 7 = 0 or x - 2 = 0

Solve each equation for x.

Solution: x = - 7 or x = 2

"-------

Try These A
a. Solve 3~ - 17x + 10 = 0 and check by substitution.

Original equation

Factor the left side.

Apply the Zero Product Property.

Solve each equation for x.
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Solve each equation by factoring. Show your work.

b. 12~ - 7x - 10 = 0 c. ~ + 8x - 9 = 0 d. 4~ + 12x + 9 = 0

X=~y 'J =.-9
X=.-26 'I. =- \

ex:
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'1= -22.

e. 18~ - 98 = 0

.X? +Y3
f. ~ + 6x=-8,,=- -2
x=-y

g. 5~ + 2x = 3

X =--1
x-3k /

_/

"".lllili.

MATH TIP •

The Zero Product Property states
that ifa • b = 0, then either a = 0
or b = O.

Youcan check your solutions by
substituting the values into the
original equation.

Activity 7 • Applications of Quadratic Functions 111



•

f!¥.4,I.l'lJ~IHr~_

~[+f ':1jMf\-r.:rTA:r
. ( .-========-==:;;;j

MATH TIP

It is often easier to factor a
quadratic equation if the
coefficient of the x2-term is
positive. If necessary,you can
multiply both sides of the equation
by -1 to make the coefficient
positive.

.~~

In the previous lesson, you were asked to determine the dimensions of a
, rectangle with an area of 525 ft2 that can be enclosed by 100 ft of fencing.
You wrote the quadratic equation 12 - SOl + 525 = 0 to model this situation,
where I is the length of the rectangle in feet. 2L+2W = I 00
1. a. Solve the quadratic equation by factoring. Lo W ::. 5aS

(..P-35)..Q -IS}::: 0
.Q. =35 Q.::: 15

b. What do the solutions of the equation represent in this situation?
Ire reOO~le (,Quia have C\ \~'lhof
35 -teet or O! \~') of 15 -teet.
c. What are the dimensions of a rectangle with an area of 525 ft2 that

can be enclosed by 100 ft of fencing?
35 X 15 ot: \5 X 35

'2(35)+]( IS) = 100
d. Reason quantitatively. Explain why your answer to part c is

reasonable.

A = -as X \s -= 5'd5
p= 2(35)+2(\5)=\00
Ire d\«'CY1S IOt;1S0\'1e --the. LDvrccro'fca ahd

t>evl~"Ter.
2. A park has two rectangular tennis courts side by side. Combined, the

courts have a perimeter of 160 yd and an area of 1600 yd2•
a. Write a quadratic equation that can be used to find I, the length of

the court in yards.

LGl- 20Lt \6(0 -= tr
b. Construct viable arguments. Explain why you need to write the

equation in the form al2 + bl + c = 0 before you can solve it by
factoring. YOu. reed -m ~'1 2eJ(O -p"odud-

y(O~) Can Oh\'1dO-HnIS 'Nhe.n ectua1
-+0 ze.vO

c. Solve the quadratic equation by factoring, and interpret the solution.. (L-40XL-40)=0
~~ E~~~y ~ ~at~rato~ha~ :nlY~ disti~S~g~d.

\)0 ub\-e roO+ on\,! ohe anSWeY
rn:AKes. -l:Ye ~terrent +ue .
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'-....-- 3. The equation 2~ + 9x - 3 = 0 cannot be solved by factoring. Explain
why this is true. X 2 +q X - b :::.0

There IS no ~ dvr' pCI\\''" of - b
and Y'Y:I S q Sum of Ci),

4. Explain how to use factoring to sol~e the equation 2~ + 5x = 3.

s. Critique the reasoning of others. A student incorrectly states
that the solution of the equation ~ + 2x - 35 = 0 is x = -5 or x = 7.
Describe the student's error, and solve the equation correctly.

6. Fence Me In has been asked to install a
fence around a cabin. The cabin has a x yd 10 yd x yd
length of 10 yd and a width of 8 yd. I i. i I

There will be a space x yd wide between .... __
the cabin and the fence 0 ides, as EJr. ,
shown in the diagram. he are to be . i.·.t..Obin.. 8 yd
enclosed by the fence is 224 yd . ....
a. Write a quadratic equation that can " ..... __

be used to determine the value of x
b. Solve the equation by factoring. ~-:-\J-f")-'-I ~------!
c. Interpret the solutions. I. '.W-

,------,. . ''7-=~~~:16:d~Lj,>(b
If you know the solutions to a quadratic equation, then you can write the
equation.

-0

'"~
'"<Ii~
tl
sz
bIl.<;: x - 4 = 0 or x + 5 = 0

The standard form of a quadratic
equation is ax2 + bx + c = 0,
where a ~ O.

Example B
Write a quadratic equation in standard form with the solutions x = 4 and
x= -5.
Step 1: Write linear equations that

correspond to the solutions.
Step 2: Write the linear expressions as

factors.

<i'-e
ee
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'"~~
-0
u
'"...•
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(x - 4) and (x + 5)

Step 3: Multiply the factors to write the
equation in factored form. (x - 4)(x + 5) = 0

Step 4: Multiply the binomials and write
the equation in standard form. X2 + x - 20 = 0

i

Solution: ~ + x - 20 = 0 is a quadratic equation with solutions
x=4andx=-5.

---
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- To avoid fractions as coefficients,

-
multiply the coefficients by the LCD.

I.J 111\..". U

a. Write a quadraticequation in standard form with the solutions x = -1
and x = -7. (-1fj kLlr ~wara~
((+\~-{O. Write linear equations that
X+l =D / correspond to the solutions.

(X+\))"' (x+-1J Write the linear expressions as
factors.

(x+ijX+l)=-0 Multiply the factors to write the
equation in factored form.

)(a+8x +-1 =0 Multiply the binomials and write
the equation in standard form. .

b. W_r_it_e_a__q~u-:-ad_r_at_ic_e_q~u_at_io_n_i_n_s_ta_n_da_r_d_fo_r_~_whosesolutions are x = i
and x = _1. How is your result different from those in Example B?

(X~2J~5'X.'X + \/a) -= 0 ~ 'X 'a + ~OX - '15 =-0
(t ~ 7'\ - 0 coefflc..tcnt<;; rnQ'I't:>C
\...5X-J-i" ax+ l) - f'v-achons or @ rro.\j,

\O~ + \)(-'2 = 0 no+ be 1
Write a quadratic equation in standard form with integer coetficients for
each pair of solutions. Show your work.

2c. x=: -,x = 2
3

C><-'2/3.;XX-- '2)=0
(?x-J.).x-J)=0
3X2-8x+4 =0

d. x= _l,x= 22 2
CX+ 3/~)x-5/a)=Q ./
(~+ 3) ('d.X-S) =- 0
~~.-4-x-\5 =5

7. Write the equation 3~ - 6x = lOx + 12 in standard form.

8. Explain how you could write the equation X2 - ZX +1 = 0 with
6 3

integer values of the coefficients and constants.

9. Reason quantitatively. Is there more than one quadratic equation
whose solutions are x = - 3 and x = -1? Explain.

10. How could you write a quadratic equation in standard form whose
only solution is x = 4?

6J 3X a, \f:, X- \'2= 0
® MuL-hD\j by LCD f>X2-/X +L = 0

Bo-+h' SideS C)f'4Jne, equcd10n
®"Ies (x+3)lx+\) =: xd.+4x+3=-O

M W2:h..p\ Y '0,/ OvVl'l :\:\: o4heY ~ i WI \\
'S1l\\ 0we 'Iou ~co SO\linDn ,

® (x2~2x+\6)=O
• ® (X-Ll)2=-o
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''-.../ LESSON 7-3 PRACTICE
",< "' .. ,' """"

---It:: ) Ix- -'1 '1)< +h - ')•....••.
yoL Ir_....c X -I F) =()
- - •...•.,I It:.'\ X :.r~r~y , '-+fS )= (
~ I J ....'\1 ~ r: -, _I "\,...)/, '"'/' y.- r~ ".....
~ )(0 + r~X+ \(~= c.

~ECONOMICS "
f-- I--

The selling price of an item has an f-- I--

effect on how many of the items I--- I--

are sold. The number of items that I--- -

are sold, in turn, has an effect on f-- -
the amount of profit a company f-- -

\ makes by selling the item.
- -...-- ;--.. / •...•. ...•. .....

'"( '\ -I) X -....~ l' K- j }- iU- rr '"'~
7':. -r-,. - 11\..::::, '\' :;)/\/' -'/ "-

c.-v '2 \~, If '~ - r)-
'f

~ t>- II 1=
1\ ' ~, '"' ,"'\.

\~ 'J I '10 j ~- ~ r+ - J
I- r. 1"1 , --j,. r-;
l(,{r,'i'" A '"1 )\ v ) U

h
1:)'X •.. x :5 )- - -c

f' . ' ~I ' , I ' ~
--, I ,

"- -

:0
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Il'ri 1+ rJ \ :(~\h"Y I~r , r-.1,/ I"" $[l)
o

Solve each quadratic equation by factoring.

11. 2~ - llx + 5 = 0 12. ~ + 2x = 15

13. 3~ + x - 4 = 0 14. 6~ - 13x - 5= 0

Write a quadratic equation in standard form with integer coefficients for
which the given numbers are solutions.
15. x=2andx= -5 16. x= _.f. andx=-5

3
3 1 317. x = 5"and x = 3 18. x = -"2 and x = '4

19. Model with mathematics. The manager ofFence Me In is trying to
determine the best selling price for a particular type of gate latch. The
function@= -452 + 4005 - 8400 models the yearly profit the
company will make from the latches when the selling price is 5 dollars.
a. Write a quadratic equation that can be used to determine the selling
, price that would result in a yearly profit of $1600.

b. Write the quadratic equation in standard form so that the coefficient
of S2 is 1.

c. Solve the quadratic equation by factoring, and interpret the
solution(s).

d. Explain how you could check your answer to part c.

@ )('2+1X-\5=0
(X+S)....x-3)=O
)(=-5 )(=3

@ )\d+-X-\l=O
()( +4-Xx-3;=0
~+'413)X-\)~O
~X-l4)l)(-iYO

X == -4rt3 x= \
® ')L-13)(-30=-0

('A-15~l)(.+2)& -15/61Y-.+'1f6)
It;) X =~a X=-'l

®9600=-~4S?-+ 4OOs-84OO
}(Lt<?2 _ 400 s t~OCOO'z: 0)
(i) S2_ \008+ 'd500 .=0
@ l'3 - 5o'!..S - 50) = O· 'T're 9;\ \In,:? ~\Cp 4-h

, S .$50 'N I \\ resu.Qf \Y) C\ "lea.

@ p(50j' ':"Y(SO)2+ 400(50)-8Yco.:=160
Activity 7 • Applications of Quadratic Functions
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® X?-\b<+\O=-O

eX - \o)(x- \) =0o- \°/2) '1.- Y2) =-0 .
~-5)lax-\)=-0
~~5 )(=IJ~-0
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